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DETAILED ACTION 
Priority 

1 . Receipt is acl^nowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wliicli 
papers have been placed of record in tine file. 

Information Disclosure Statement 

2. The information disclosure statement filed 07/19/2006 has been received and 
placed of record in file. 

Response to Amendment 

3. Applicant's amendment to claims filed 07/19/2006 has been received and placed 
of record in file. 

Drawings 

4. Figures 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). 

Specification 

5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Ultrasonic distance measurement method and 
device by extracting the period of a received signal from noise using a dual-threshold 
comparator". 

6. The disclosure is objected to because of the following informalities: 1|42 line 2: 
"FIG. 2" should be "FIG. 7". Appropriate correction is required. 

Claim Objections 

7. Claims 4 and 5 are objected to because of the following informalities: 

a. Claim 4: part a, line 1 : "transmitting a ultrasonic" should be "transmitting 
an ultrasonic"; 



Application/Control Number: 10/597,295 Page 3 

Art Unit: 3662 

b. Claim 4: part e, lines 1-2: "the predetermined signal levels" lack 
antecedent basis; perhaps the applicant meant "predetermined signal levels"; 

c. Claim 4: part f, line 2: "continuously occurs repeatedly" is redundant and 
thus confusing; one adverb should be sufficient; 

d. Claim 4: partf, line 3: "an pre-determined range" should be "a 
predetermined range" for consistency; and 

e. Claim 5: the second part e should be labeled part g. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crosby (US 5150334) in view of Metchev (US 4376990). 

Regarding claim 1 , Crosby teaches a method of measuring a distance using an 
ultrasonic wave (abstract), the method comprising steps of: 

a) receiving through the ultrasonic sensor (transducer 16, col. 4 lines 50-52) 
a signal generated from an ultrasonic transmitter (transducer 16, col. 4 lines 30-34) 
according to a signal of ultrasonic transmission time (col. 4 lines 34-44); 

b) amplifying the received signal (gain stepping circuit 32, col. 4 lines 50-54); 

d) outputting only a signal corresponding to a predetermined signal size from 
the signal (comparator 26, col. 5 lines 3-12); and 

e) computing a distance value by calculating the period of the output signal 
(col. 6 lines 36-45, col. 3 lines 28-30). 

Crosby does not teach filtering a high-frequency wave from the amplified signal. 
Metchev teaches an ultrasonic transit time measuring device (abstract) that includes a 
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filter stage tliat tunes tine frequency of tine received signal (col. 1 line 68 to col. 2 line 3); 
tuning the frequency of the received signal. It would have been obvious to modify 
Crosby by filtering a high-frequency wave from the amplified signal in order to filter out 
external frequencies connected with the signal generator (col. 2 lines 2-3). 

Regarding claims 2 and 6, Crosby further teaches a comparator (comparator 36, 
col. 5 line 18) that has a predetermined signal level composed of an upper limit (e.g., 
threshold 44a, col. 5 lines 42-44) and a lower limit (e.g., threshold 44b, col. 5 lines 51- 
53), and is configured so as not to output a signal between the upper and the lower limit 
(see Fig. 2 PASS 1-2, col. 5 lines 42-56). 

Regarding claim 3, Crosby and Metlev do not teach amplifying the received 
signal so that the noise except for the ultrasonic signal is unsaturated; however, 
avoiding saturation of the noise during amplification is well-known in the art. It would 
have been obvious to modify Crosby and Metlev by amplifying the received signal in 
such a way that the noise is unsaturated in order to accurately extract the transmitted 
target signal. 

Regarding claim 4, Crosby teaches a method of measuring a distance using an 
ultrasonic wave (abstract), the method comprising steps of: 

a) transmitting an ultrasonic transmission timing to an ultrasonic transmitter 
through a cable (col. 4 lines 34-44); 

b) receiving through an ultrasonic sensor a signal generated from the 
ultrasonic transmitter according to the ultrasonic transmission timing signal (col. 2 lines 
35-37); 

c) amplifying the received signal (col. 4 lines 50-54); 

e) storing the time when the signal intersects predetermined signal levels 
(col. 6 lines 12-28); 

f) determining as an arrived signal a signal in which a difference between 
the previous and current values of the stored time occurs repeatedly over a certain 
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number of times within a pre-determined range (col. 3 lines 2-6, col. 6 lines 36-45), and 
converting the time difference between the signal of ultrasonic transmission time and 
the arrived signal into a measured distance (col. 6 lines 40-45, lines 64-67). 

Crosby does not teach filtering a high-frequency wave from the amplified signal. 
Metchev teaches an ultrasonic transit time measuring device (abstract) that includes a 
filter stage that tunes the frequency of the received signal (col. 1 line 68 to col. 2 line 3); 
tuning the frequency of the received signal. It would have been obvious to modify 
Crosby by filtering a high-frequency wave from the amplified signal in order to filter out 
external frequencies connected with the signal generator (col. 2 lines 2-3). 

Regarding claim 5, Crosby teaches an apparatus for measuring distance using 
an ultrasonic wave (abstract) that includes an ultrasonic transmitter (transducer 16, col. 
4 lines 30-34), means for transmitting a synchronized signal in a cable in order to 
transmit an ultrasonic transmission signal (col. 4 lines 34-44), an ultrasonic sensor 
(transducer 16, col. 4 lines 50-52), an amplifier (RECEIVER GAIN CONTROL, col. 4 
lines 50-54), a comparator (comparator 36, col. 5 line 18), and a processing unit (control 
circuit 26, col. 5 lines 12-15). 

Crosby does not teach a filter. Metchev teaches an ultrasonic transit time 
measuring device (abstract) that includes a filter stage that tunes the frequency of the 
received signal (col. 1 line 68 to col. 2 line 3); tuning the frequency of the received 
signal. It would have been obvious to modify Crosby by filtering a high-frequency wave 
from the amplified signal in order to filter out external frequencies connected with the 
signal generator (col. 2 lines 2-3). 



Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

- Forster (US 4974214), which teaches a method for suppressing interference 
signals while extracting echo transit time; 
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- Mackey (US 389641 1 ), which teaches a sonar receiver that has a gain control in 
accordance with current and expected reverberation conditions; 

- Well^e (US 655651 1 B1 ), which teaches using a sampling window with upper and 
lower thresholds to extract the arrival time of an echo. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LISA YUNG whose telephone number is (571) 270- 
1467. The examiner can normally be reached on Mon-Fri 7:30AM-5PM, Alt. Fri., 
Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas H. Tarcza can be reached on (571) 272-6979. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EEC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Lisa Yung 

Examiner, Art Unit 3662 
08-03-2008 

/LSY/ 



/Thomas H. Tarcza/ 

Supervisory Patent Examiner, Art Unit 3662 



